














Section 5
Model Evaluation for Wet Weather Events
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Figure 5-3. Historical data and model output comparing geometric mean and percent
of samples exceeding 43/100 ml threshold

Based on the inherent variability of bacteria concentrations, it is difficult to state
definitively that the threshold concentration of 43/100 ml will not be exceeded in
segment 2 under future land use conditions with BMPs. As presented earlier in
Section 4.3, the calculated geometric mean bacteria concentration in segment 2 was
8.6/100 ml for the "wettest" 3-year period on record (1964-1966). Looking at Figure 5-
2, the regression line predicts an exceedance frequency of about 10% for the 1964-1966
period.

The threshold concentration of 43/100 ml will not be exceeded more than 10% of the
time in segments 3 and 4, for any future condition and meteorological conditions.
Assuming future development with no controls, the geometric mean bacteria
concentration for the period 1964-1966 are 7.5 and 4.7/100 ml for segments 3 and 4,
respectively. The regression line suggests that the 43/100 ml threshold would be
exceeded less than 10% of the time, even for the greatest bacteria load resulting from
the wettest meteorological conditions and no treatment of surface runoff.
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Section 6
Summary

A computer model of the May River was developed and applied to evaluate the
bacteria levels in the river for existing and future conditions. The model was
calibrated to available water quality data to demonstrate that the model accurately
represented existing watershed conditions. The model was then applied to future
conditions, with and without water quality controls for new development in the
watershed. Model results were compared with receiving water quality standards to
assess the potential for standard exceedances (see Table 6-1).

There are two bacteria standards that apply to the May River. These are:

» The geometric mean bacteria concentration shall not exceed an MPN of
14/100 ml.

¢ No more than 10% of the bacteria samples shall exceed a bacteria
concentration of 43/100 ml,

The SCDHEC evaluates compliance with these standards based on an evaluation of 36
consecutive monthly samples (i.e., 3 years of monthly data).

The model results for existing conditions indicate that the bacteria standards are being
met in the May River. These results are consistent with SCDHEC menitoring data,
which show compliance with the standards at all of. the May River monitoring
stations. The bacteria loads to the river are subject to dilution with low-bacteria tidal
inflows, and mortality due to light and other environmental factors. The resulting
river bacteria concentrations are lower than the water quality standards.

For future conditions with no water quality controls for new development, the model
results suggest that the water quality standards may be exceeded in the upper third of
the river (i.e., River Segment 2). Despite the increase in watershed bacteria loads due
to future development, the model still predicts that the geometric mean bacteria
concentration will be less than 14/100 ml throughout the river. However, the model
also predicts that the concentration of 43/100 m! will be exceeded more than 10% of
the time in the upper third of the river. SCDHEC bacteria data for the May River and
other rivers including the Okatie River verify the fact that the 43/100 ml 10%
exceedance standard is more restrictive than the 14/100 m! geometric mean standard.

When water quality controls for new development are considered, the model predicts
that the bacteria standards will be met in the May River. Bacteria loads were
calculated assuming that wet detention pond BMPs would be used to treat
stormwater runoff from new commercial, industrial, high density residential, and
medium density residential development. A bacteria removal efficiency of 90% was
assumed, based on typical Beaufort County pond design criteria. With the load
reduction attributed to the water quality controls for new development, the river
bacteria concentrations are low enough to satisfy both river bacteria standards.
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Table 6-1

Modeling Summary

Bacteria Concentration (MPN/100 ml}
See Sections 3 & 4

May River Segment ID Number

Land Use / Management Scenario

1

| 2

| 3 |

4

Based on Average Freshwater Inflows

Existing Conditions 28.9 57 5.1 3.8

Future Conditions with No Controls 64.8 10.1 6.5 43

Future Conditions with BMPs for New Development 37.5 7.3 5.9 4.1
. Based on Annual Freshwater Inflows for

Land Use / Management Scenario the "Wettest” 3-Year Period of Record

Future Conditions with No Controls 69.9 12.2 7.5 4.7

Future Conditions with BMPs for New Development 40.2 8.6 . 6.8 4.6

Water Quality Standard: The geometric mean bacteria

concentration shall not exceed a MPN of 14/100 mi.

Percent of Year with Bacteria Concentration > 43/100 ml
See Section 5

May River Segment ID Number

Land Use / Management Scenario

1

I

| 3 |

4

Based on Various Combinations of Daily
Rainfall and Runoff Bacteria Concentrations

Existing Conditions See 6.3% 5.4% 1.9%
Future Conditions with No Controls NOTE 11.1% 8.0% 3.1%
Future Conditions with BMPs for New Development 71% 6.6% 2.8%

Water Quality Standard: No more than 10% of the bacteria
samples shall exceed a bacteria concentration of 43/100 ml.

NOTE

River Segment 1, a short river segment that typically is primarily or totally composed of upstream
freshwater inflow during low tide conditions, is not monitored by SCDHEC. This segment would
not have the required salinity level to support shelifish population even under totally undeveloped
watershed conditions (see Figures 2-4 & 3-2),
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